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tBIE# 2004-3102017 



#IS 2 0 0 4-2 2 4 7 7 1 v I 1/ 



[W** 1 1 

TiesS (i) -ej^tt^ 




;v7;vt;vi^ T'J-^^a*^ 7'J-;v7;v^;vf ti^ 7'J-;v7^^-^S 

7/l'*A"f-*at^ T'J-^lk 7'J-WS, 7'J-^7i^^ 7'J-;v 

r;v^r;i/f-^-*> 7V-^7;v^-;vft, 7V-*7M-^ 7'^*, t ko.^v 
as®^ 7;v^;v£, 7^3 4f->*, 7;i/3r;v^*^> 7V-;vi, 7V-;vt^->^ 

7'J-;Vf tS, 7'J-;V7i^;H, 7V-^7^34rVS, 7'J-^7Wfti 
s 7V-A'7H-A'i, 7ij-;V7;v^-;vi, 7'J;Vi, 7 5/1, fi&75/^ 

Tfss: (2) -e^stt*. 




7'J-^i, 7'J-;W^vi, 7'J-;vfti, 7U-;v7;v^;H, 
7^3*3/*, 7'J-;v7JV + ;i'ftI> 7V-^7^-;ua6, 7'J-^7^-^* 

^U^^-^rV^ 7'J-^^^7t-;vt^vi, 7;v^;v^;V7^--;v^^r>'^ Hffi 

7'J-^i, 7V-^ft$, 7V"-^7M^*, 7 i ;-;V7;V*;vfil> 7'J-fl/ 

mSE# 2004-3102017 



#® 2004-224771 



2/ 



T'j-^T^*;^ T'J-Jl'T^n^yl, T'J-Jl'T^K^f ti, 7'j-;V7 

7'J-;v7;^-;H, 7'J;H, 7$yg, g&r^y^ g 



v 3*r u - v i tis^nst^ i mvm&mmmm, im<v*v zrmmmm, 

^ 7'J-;V7JV^-^i, 7V^ T$y^ g*&7^^ y'J^i, t^y'j;v 
36, yij^t^fyi, iiy'J ;v^^ri/^ % 7 , J-;v^;i'7t-;vt^ v3i?> 7;v^;v^ 
;i/-7^-^;v^dr^^ i ^ffio^^t tzkt^u^y^^ t> R 3 fi, 7fc*®^> T 
;i/*;i/^ s 7 T ,;_ ;v ^ 7';-;vf-*^ 7';-;v7;v#;^ T'J- 

isT^*)^ tFD + y^)^ likFD^y^f;^ y'J^i, f^>i;;H 

, 7'J-;i/ftS, 7'J-^7;K;H, 7 -;i/7;v=*^><^ TV -;P7;H;vft 
& 7'J-;v7;^-;vS, 7 V -;i/7;v*-;i^ 7'J;vi, 7 5 1^75 7* 

;u * * T ;u 7 * - ;v * * g&** V /uag, 1 m<Dmmmm t tz n 

Tie^; (4) x~mzti&. 



m&m 3 ] 

Tf25£ (3) X~7F-£ti&^ 
Kb 3] 




(3) 



mSE#2 004-3102017 



#M 2004-224771 



: 3/ 



lit 4] 




(4) 



k (4) 4u r 1 , r 2 ^ &mm=?-, T)\<*)i>m, t^*** 

7;vn+yi, 7U -;v7;v^;vf-^-^ T'J-^r;^-;^ t'J-^t^-;^ 
. r v 7?;i, 1^7^i, y'J tj|y v y ;v * * Mm 
yy;v^^y$, 7'J-M;i/7t-;^^yi, 7J^;^;V7*-;i't^yI > 1 ffi 

, 7V-;H, 7 , J-;i'ftl, 7'j-^7^^;vi, 7 y -;v7^*^fti, 7'J- 

;V7;V^r-;l/^ 7'J-^7;V^-;H, 7'J;VS, H Kn^->7^^r^S, kKD^y 

U/Hk lffi^St^^ti^n^M^^U R\ R 5 i±, li&K^ 7kmm^ T 
7;^ + yi, T^^r;v^^-^ 7'J-;vi, Ty-A'**'>ak 7V-;vf 
7V-;v7;H;vi, 7'J-^7;v3^yi, 7'J-^7;v^;i'f*i, ru-;v 
t;k^-;^ 7'J -;vt;v^-ji/^ 7';;v^ 7?yi, tt7 5/l, ->y;i/gg % 
«&->y;i^ ->y;v^-^rv'* > ily'JW^ry^ 7'J-M;i/7*-;vt^yI, 
7^+;w;v7t-;vt^fyi, i^**'J;H, l m^mM^&t tzli^W 
U n & 0 - 5 OiilT?^ *) „ o fi0~2^)'(iT*^^i ( h=£-#mi:i-'2>#-miBma7r*^ 

5 ] 

TiasS (5) x-mztiz. 




5£ (5) xa, Tfc^m^, ^nyyif, r;v=f^r'>^ T)i>*)VT*m, rv- 

;v*^>^ 7'J-;vfti, y>J^ ltvV;v*, j**^-;^ l^^y-;v 
^£^U Ar'li, 7'J-V>i, i^7V-l^>i, t'J^7'J-V>^ y 

21©tti'j^ttii«:^L, r 1 , R 2 {i> tIcHH^ 7;u*;i^ 7;v3 

7;v#;v^^-^ 7'J-;vi, 7'J-W^yl, 7'J-;vfti, ry-;vr 
;i^;v^ 7V-^7;i'3^yS> 7'J-;i'7;K;i'fti, 7'J -;v7;v^-;vi, 7 
y - ;v 7 * * - )X/ ^ r 1; 7?;i, 1^7 ^ y ^> -> y ffilv y ~> 
Vfr**^^ tty'J^^yi, 7'J-;^;V7t-^t^yi, 7;v+;vx;V7t 



ffiSE# 2004-3102017 



!&m 2004-224771 5? : 4/ 

U/Hfc, ~>y ;v*4r->a^ liv'J^t + yl, 7'J-;vx;v7*-;vt*yi, 7;v-3r 
fiOS fcli 1 <Dm-?& n > n (± 0 ~ 4 ©ffl-C** £ ir 
6 ] 

tib^; (6) -c^sfia, 
Mb 6] 



SiR 1 R 2 X 





(6) 



(R 5 ) m XR 2 R 1 Si (R 4 ) n 



(6) 4>> Xtt % tMSK^ /\of>i^ 7/W3 4r*>3k 7;v*;v^-^^ 7'J- 
7'J-^ftI, IJIy'JM, g&**>-;i/ 

2fefc*FU r 1 . R 2 {i^3tn, 3fc§?tJjCi\ 7;v*;Hfe. r^a^^afe, 7;v*;v?-*3fe> 
7'J-;^ 7'J-W^fyi, 7 U 7V-;v7;^;H, 7y-;w7;v-=* 
*->3fe, 7V-jv7;^;vftH, TV -;^t;v^--;H6, t V -;vr;v^r-;v|fe, ru 
r ^ j gg % g&7 v y M&~> y 9 s V)i>** s&~> y ;v 

* Ty-;v^;i/7*^;i-^-dr->S> 7;i/+^^;v7 * -;v^-^->3g, llffionst 

vS, t^^;v^^* % 7V-;^ 7V-;vt^y*. ry-;i/^^3g N ry-;vr;v 
7 , ;-)i'7*3*">3l, 7U-^7;KWi, 7'J-^7;v^-;H, 7'J 
-;i/7;v*-;v3fe, 7'J;vi, 7$ /IS, S#l75/3£. ~>y;v3£, tiy'J^i, ->y 
^t*yi, Mi&vy ;v*^v3g. 7'J -^xjV7t-;^ + y^ 7^^;^;v7t- 

7 ] 

TIBS: (7) "C^StL*, 
[ft 7] 

SiR 1 R 2 X 

Ar 3 = <f^> = Ar 3 (7) 
XR 2 R 1 Si (R 5 ) Q 

5£ (7) Xli. *3RJK^. ^n^vM^ 7^a*3'!k 7;v*/«'^*ak 7V- 
;v**v3k 7'J-JVfiI, ->y;v3k Hafts' UJUfe* **>^/i/3k i^^y^jv 
3££tfU Ar 3 }*, 7'J-^lift7 , J-^S > 2fB^^y 3*7 y 2iM<D 

i^tv^'j-i/vs, UK©***!**, iflsw*y r*tt*s&3k llomt'j^ 

mtE#2 004-3102017 



<$m 2004-224771 



^-v : 5/ 



7'J-J!/7^*;H, 7'J -;vy;i/n*~>^ 7'J-^7;v^;vfti, 7V- 
;v7;^-;H, 7>J-;i/7;^-;H, 7V;H, 7^1, tj|7^i, i/VJvm 

[f» 8 ] 

tws^: (8) x-mztiz, 
Hb8] 



SiR 1 R 2 X 




^ (8) 4«> Xfi> 7jc^^ N ^uy^m^-. 7^3^-/*, t;v^;v-^^-^ tv- 
T';-;V^. 7'J-^t^fyl, 7'J-^fti, 7'J-JV7JV^;Vi, 

T^n^pys, 7'J-^7;v^;vf^ 7'J-;>7;^-;i/i, y y -/i^r/Hr— ^at 
, yy;vS. 7?7i, IH7 5/1, v'J;v^, g^v';;v^ v";;v:**v^ 
->>j ;i^^>^ 7 , J-^;i'7*-;vt^yI> 7^^x;i/7t-^t^yi, iff 

^^yg, y;v*;i^*^ yv-;i^ 7'J-;^^yi, 7'J-;vf^ yy- 
;wy;v3rjv^ T V -;V7i^^yI, 7'J-^7^#;vf*I, 7'J-^7;v^-;vi 
, 7'J-;i'7JV+-;i'i, yy;v^, 7 5/1, S3I7^I, y'J^i, My>;;i/i 
> y'J;v#^ryI, «^>Vjv*^:>^ 7'J-;u;V7t-;vt^yl, y;i^ ^y.;!' 
y^^^i/^ ^i±^Nn^>Jl^-^^L, n 0 

9 ] 

^7-t>^ IBM* *&J5fc L 

mn&L i o i 

1 1 ] 

mSE# 2004-3102017 
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^--J : 6/ 



TfBsS; (9) T?^$tL*, 

Mb 9] 




(R 4 )n 



(AH), 




'j-^7;^jvs, 7V-;v7;v3^r^ ry -^r^;^;*^ t y -;vt;v^- 
7'J-^7;^-;v^ 7^*, T<;&, it7</», y'j;H, ll'>y 

im&m 1 2 ] 

TK5£ (10) X~7F2tiZ, 



S (10) 4", Zli, HfcW^tfcll 3 j|*U Ar 3 li, 7V-^ 

t u — ;vs> i ffiottxaut^ 2 flfio * y =f r u - v 2 y 3*t y - u > 

hko* y =mstai*. 1 mom^t y =r^^»> * fcj± 1 ff^tMie^f 

-;v**v^ 7'J-^ftS> 7'J-;v7;v+;H, 7'J-;v7;v3^yi, 

117^1, 2/y>HK liyV;vi> ~>y;v^-^v^ lly'j;vt*yi, 7'J- 
;v^;v7 *^;i/^-dr ->|fe % 7;v^;v7.;v7t^^t^y*, #y^|fe % e&**y;v&^ 1 

[19*31 1 3 ] 

TIB^: (11) T-^£*l£. 



[IU0] 




(R 5 ), 



(10) 



thiE# 2004-3102017 



>Wm 2004-224771 : 7/ 



[it 111 



R 6 R 7 




(ID 



R 6 R 7 ' m R1 R2 

±|B^: (ii) (K r\ R*ttffliiK, tMIJE^ 7;v+;i/^ 7;V3^yS, 7/u* 
-^7^3 + ->i, 7';-^7^;vftI> 7';-;v7;^-;H, 7'J-^7;^- 
t^y'J;vt^^ 7V-^;v7*~;i/t^>>i, 7;^w;v7t-;vt^->I, 

i m<DmmmMt tz^uyy^^^ u r\ r^^k. fcmrn^ r^^^m, 

T^^^yi, 7;i^;v-^** N 7>;-;i«*. 7';-w^yi, rv~;v^^ag, rv 
-;v7;v^;i/», 7U-*7^3^yi, 7'J-;v7;^;vftS, 7 'J -^7^-^ 
7'J-;v7;K-;^ 7>;;vi, 75yi, M7^^ «&vy;v 

U r\ R 7 f±^3:(^ Tfc^rn^, 7;w*;i^, 7'J-;vS, M7'J-;H, lfifico^ 
Hffi?>S^Sfi^, 7^3 + yi, 7'J-;vt^yi, 7'J-;v7;i'+^ 

7y-^7;V3^yS, T U - ^7^-fl/i, 7 V -/P 7* ifeli7'J^S 
Sr^l"^, *av>ttR 6 , R 7 fi2-(ffi<7)tr7 , ;-;i'^^^t. mt±0~2£>(ii, nii0~4 

mtosi 1 4 1 

Tie?*; (12) ■?7F%ti&, 



lit 12] 




(12) 



R 6 R 7 



±155* (12) r\ r 2 &mm^ r^^^m, r^^^^m, r^* 

7V-;H, 7'J-W^yI, 7V-;vf^ 7V-^7**^ 7V 
-;V7;V3^yl, 7'J-Jl'7;^;i/f^ 7V-J1/7;V^-;^, T'J-^TM- 

SSI'>U;v^^'>* % 7'J -/^/i/?*— a***^^ 7;v3r;v*A'-7 * -;^:*^>^ 

7^3^^^ 7;V*;l^*^ 7'J-;H, 7 i ;-;U^^r'>^ 7'J-;i/fti, 7'J 

ttiSE#2 004-3102017 



#12 0 0 4-2 2 4 7 7 1 ^-v : 8/ 

^ N i/'J ;v^-dr->^ SUv'J^t + yi, 7'J-^^^7t-;l't J [ : >'i, T^^r;!'^ 

U R\ R 7 m&\Lfc^ Tlc^JF^ T^^f^^ 7V-)Ht, f^7'J-;Vi> lffico^ 
119!^ lffiOS^^m^ 7^3 + vl, 7'J-;V7J^^ 
7'j-;v7;v3^fyi, 7';-;i/7;v^-;i^ rv-JV7;^-;vi. ^fcfirv/HI 
&7Fl-t)\ *^>VM4R 6 , R 7 {4 Z-fiffif^lfTV -;V^*^L, o t± 0 - 2 ^-fit, n f± 0 ~ 4 

[ft*^ 1 5 ] 

TMtt (13) X-TfiZtlZ, 
[ft 1 3 ] 



SiR 1 R 2 




(13) 



±IB:& (13) R 1 , R 2 i±$uZK, TfcSJK^ 7;v*;v^ 7;v3^y», 7;v* 
7';-;v^ 7V-;v^-^v^ 7V-;wf-^^ 7V -;v7;v*;v^ 7V 
-)ur^=i^^&, 7'J-^7;v^f;i/ftS, 7';-^7^t-^I, tv-^7;v^t- 
7 V 7 5^1, g&7 5 / v 'j em -> V v V * ->^. 
W&v'V 7'J-;w;V7 : t-;vt#yi, 7;^;vx;V7*-;vt^y^ 

7^3^yS, 7;v^;v^^^, 7U-;v^ It7';-;H> 7'J-;i/7;v^;v^ 7 

'J -;V7JV^-^S, 7ij-;v7;vif-z;i/i, 7'J;V*, y'J;H, 7 ~> 

Sfcli lffiOttWaUfcfrj^-r*, &&W4R 8 , R 9 ti 2liffic7>e7 V -;i^£^U 
Xli. 7X3^^ 7;V3^yi, 7';-;v^^r'>^ 7V-JVftl, 7;v*;i^**, 
y'J^t+yi, tty'J ;^^fyi, 7';-;vx;v7=i--;vt^yS, 7;^;m;v7 

1 6 J 

Ties*; (14) -c^$*i&, 

[ft 1 4 ] 




(14) 



ttJlE#2 004-3102017 



mm 2 004-224771 



i— 9 J: 9/ 



7'J-;H > 7'J-J^^yl, 7'J-;vftI, 7'J-;V7;v + ;H, 7'J 
->7^3*'>i, 7V-;v7Ji'Wti, 7'J-;v7;v^-;vl, 7'j-;v7M- 
/Hfes r y 7?;i, tl7 v y 'J s s y 

t^y'J;^^i/i, 7'J-^;v7t-;i/i^yI, t;p^;v^;V7 * -;v*3r->^ 

TV-^i, tt7'J-^ 1 ffiOtt*S|&, HBBOfi8MS3?3iUk 7;V3^vi, T 
'J-^t^vi, 7'J-;v7;K;vi, 7';-^7;v3^vi, 7V-;v7;^-;vl, 
7'J-;V7M-;i/i, t tzitTV frmZTjk-ffr, &&\,^±R\ R 7 {± 2M<D\£7 V ~)V 
S^^L, R 8 , R 9 {i^2ltc, Tfc^M^ 7;v3f;i^ 7^3^^ t;v^;i^^^^ 
7'J-^S, fi^T'J-;v*. 7'J-;v7;^;Pi, 7V-;i/7;^-;vi, 7V-;v7 
7'J;H, v'J;!'!, iiy'J;^ 7yiH, i/tf±lffio^m*^^ 
-frt\ ^sv^iJR 8 , R 9 ti2#i<75ifT i ;-;v^^^-rih^#mti-^#mil^S7r*tS: 

[ft 1 7 ] 

Tlfi^: (15) -emztiz, 
Uti 5] 




(15) 



±ISp£ (15) 4>> R\ R 2 te$d£K, TfcStli^ 7/w^r/Hfe, 7;^ + yi, 7;v^r 
^■^^-^ 7V-;v^ 7'J-^t+yI, T'J-;W^^-^ 7 V ~-)V7 fr^^M, 7 V 
-;1/T;vrj^ v*. T V -;V7J^;Vf ti, 7'J-;i/7^t-JV^ 7'J-;V7W- 

r y )i>m, 7*y&, mm r $ s v v mm ~> y -> v ;v * * 

tfty'J^t^yS, 7 , J-w^7t-;i't^yi, 7;i'^^;v7*-;vi^fyl, 
Hffi^Ktm^ ^fi^n^lH^^U R 6 , R 7 (i^H, 7k^-i=-> t;v^;v^ 

7'J-;^ lft7'J-^ lfflWlMtm 7JV3^yS, T 

'j-^t^ryl, 7 , J-;v7^ :J f;H, 7 , J-;v7;i'34ryS, 7'J-;v7J^-;H, 
7'j-^7;^-^ i^{4 7 , ;;H*^t*\ &£v>{±r<\ R 7 {i21ffi?)if7y ~;v 
*£^U R 8 . R 9 {±®3:&;. 7fclfJ£^\ r;v^r;i/^ 7;i'3*->^ t;v^t;v^^^ 
7 , J-;H > f^7'J-;vi, 7';-;v7J^;vi, 7V-;v7;^-;v^ 7V-;v7 

;V^r-;V^ 7'J^i> 'J g^V;^ 7V^ l#<7)^^=Sr^ 

&SvMiR 8 , R 9 li2«wt*7'J-;v*^ttt*#fits#fitI^*t 
Tie^: (16) x-TF-ztiz^ 



ffiiE# 2004-3102017 



mm. 2 0 0 4-2 2 4 7 7 1 ^-5> : 10/ 



Mb i 6 ] 





;SiR 1 R 2 X 

) — Cj^^C > (16) 




R 8 R 9 



XR 2 R 1 Si 



R 8 R 9 



-;v7;v3#vi, 7 V -;v7^ ;J r^f 7U-;v7;^-^S> 7'J-;v7^- 

tti/'jjvi^ry^ 7V-;v7;^7t-;vt^yI, 7;^;vx;v7 *-;i^3fv^ 
^{i^n^^^^^L^ R\ R 9 (i»t-, *|tm^\ 7;v*;v». 
r;v=iar5/^ y;u*;i^^*, 7'J-;vS, 1^7';-;^ 7'J-;v7j^;vS> 7 
'j -^t^v^--^^ 7'J-^7JV^f-;vS, 7V;v^ ->>j;v^ ilv'J^I, 7v 
£ tzi± im(omMmM^^i)^ &&W2R\ R 9 {i21ffiokf7';-;i^£^U 
xt±. tK^M^. 7;v3^^S> 7 1 J-;v**>^> 7V-;vft^ 7;^^fti, 

m&m 1 9 ] 

Ti25£ (17) -c^tt*. 



±.m&, (17) r\ R 2 iia&^ T^mm^, r^^^m, 7^=j*v^ ri\<* 
7';-;^, 7'j-^t+yi, 7 i ;-;v^^ > 7 , J-;i'7;^^ 7'J 

7V;vi, 7^i, f^7^L i/V;v*, WWyVfr^ y'J^t^fyl, 
lfty'j;^*yS, 7 V * =-)\sjr*i' : &, 7;^^;v7t»;i't + y$, 

1 ^ li^ n ^ L, R*\ R 7 te$*3£K, frmm^, 7^^r^*> 

7'J-;^ il7'J-;v^ Hffiomsm^ llffioggHtSfS!^ 7;vn^yl, 7 
-;i/^-^riy^ 7U-;v7;v^;v^> 7ij-;v7^3^^i N 7U-;v7;i/^-;H> 
7'J-;V7;V^f-;vi, t£{i7 V ^SSr^rtN &£V>tiR 6 N R 7 (i 2flfi?)fc?7 V 
*£jFU R 8 ^ R 9 f;*$j:&^ TlcStl^ 7;v^r;v*, 7;i/3 + yi, 7;v*;v?-**, 
7';-;^> m&TV-frm, tv-^t^^^B. 7V-;v7;v^-;H, 7V-;v7 
;v^_;v^ % 7'J;H, y'J;vg, gglv' 1 ;;^ 7->;^^ Hffi?>1t3?tm*£^ 
i-HK &&v^iR\ R 9 {i2ffiotf7';-;v^^^i-it 



Mbi 7] 




R 1 R 2 



(17) 



R 8 R 9 



ffiSE# 2004-3102017 



mm 2004-224771 



11/E 



2 0 ] 

TIB^; (18) 
[it 1 8 ] 




(18) 



R 8 R 9 

±125?: (18) + 

3fe**U RK R 9 
TV-jH, gj&7 



R 1 R 2 



7';-^t^'>l, T';-;v^^-s. 7'j-^7;v+;H, rv 
T 1 ) - fry Jis*)^?-*^ 7 , J-;v7;v^-;i'i, 7'J-;V7;^- 
^ j wmt ^i, > y y -> y ;v * * ~>^> 

y-;v^ i tifioaswfcssus, 7 * r 

y -;v7^#M, r , ;-;i'7^3^yi, 7'J-;v7;vt-;vS, 
^fc(iry &&wiR<\ R'^ffiotfry-^ 

tiSiS:^. 7ft|tJiC^\ r;i/^;v^ 7;^^fyl, r;v^;v^-^Ss 
y-;i/^ 7'J-^7;v^;H, 7'J-^7jv^-;H, 7V-;v7 

r 9 ti 2 m <n if r y - ;v * * * -r z. t z #m t -r & # sum mm * 



ttiiE# 2004-3102017 



#H 2 0 0 4 -2 2 4 7 7 1 ^- V I 1/ 



[0 0 0 1] 
[0 0 0 2] 

m#H3fc (EL) ■**«tt*^*Ev>/s&j3*«tt, />*»'fb^?»ll<b* f ^l6* 
[0 0 0 3] 

[^BlvfcfU] M. Serby, S. Ijadi-Maghsoodi, and T. J. Barton, XXXIIIrd Sym 
posium on Organosilicon Chemistry, Abstract No. PA-35, April 6-8, 2000, Sagi 
naw, Michigan, USA 

mmm&zL*. ? t-r&mm 

[0 0 0 4] 

(OfiMO— o t & o T o 
[0 0 0 5] 

*»ih»±, ±mmmK&frx?j:2iLtzis<Dx-$>y)^ z<Dsm±, mmmw&yt (ed 

■f2> c\kiz$>2> 0 
[0 0 0 6] 

*&Wmbli, ±IBlfi«J*5t^i-'<<ifc^WL^^*> Tie^>^: (1) &v*L (3) 
£a603M§:] 

[0 0 0 7] 
[0 0 0 8] 




(D 



[0 0 0 9] 

ttlSE#2 004-3 102017 



#® 2004-224771 



: 2/ 



[0 0 10] 

±jR^mmsLft^m^mtm"Cit, tib^: (2) testis. 
[0011] 
Mb 2] 




(2) 



3 (R 5 ) m R2 R 1 



n 



[00121 
[0 0 13] 

3) -emztiz, 

[0 0 14] 

Mb 3] 



Ar 3 -^ 




.Si 

R1 R2 (R% R 3 

[0 0 15] 
[0 0 16] 

±E£«3lffl ir fc*v»T 14, TlEsS (4) -e^^tt^,, 
[0 0 17] 
Kb 4] 



(3) 




(4) 



(R 4 ) n R r 2 on, r3 (R 4 ) n 



[0 0 18] 
[0 0 19] 

k« a &mamw. * ^mmu^^^mmt, mmmm zmfr-f z>tz*b\z, 

TiB5£ (5) T?3F$*l&, 
[0 0 2 0] 



ffilE# 2004-3102017 
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^-v: 3/ 



lit 5 ] 

SiR 1 R 2 X (R4) n 
(R 4 ) n XR 2 R 1 Si 

[0 0 2 1 ] 
[0 0 2 2] 

±fa^4«ra#:-e{±. Tie^; (6) -r^stta, 

[0 0 2 3] 

Mb 6] 

SiR 1 R 2 X 





(R 5 ) m XR 2 R 1 Si (R 4 ) n 



[0 0 2 4] 
[0 0 2 5] 

Tie:* (7) -cmztiz, 

[0 0 2 6] 
[ft 7] 

SiR 1 R 2 X 

Ar 3 ^^ V^-Ar 3 (7) 
XR 2 R 1 Si (R 5 ) o 

[0 0 2 7] 
[0 0 2 8] 

iE-frJft'flBfrJC^V^TJi, TffiaS; (8) T-mZtl&, 
[0 0 2 9] 



mSE# 2004-3102017 
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v 



4/ 



Kb 8] 



SiR 1 R 2 X 




[0 0 3 0] 
[0 0 3 1 1 

i! n #&mm#mc>&m * * > & jr mtc^j t $ * x v r - * > + k # * l £ 

$u v t - * > * n#* ^^icii), titrias* ( i ) Ktm^mmm. 

[0 0 3 2] 

L^m, '77 - 1 >tf W^*l^Jt«f5 ; tKX *K HfffS^: (3) twfamo#5-3g 
[0 0 3 3] 

[0 0 3 4] 

Hb9] 




[0 0 3 5] 
[0 0 3 6] 

) 

[0 0 3 7] 

Hfci o] 



z 




(10) 



2 (R 5 ) ( 



ttJfE# 2004-3102017 
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5/ 



[0 0 3 8] 
[0 0 3 9] 

iB5£ (ii) -e^$*i&. 

[0 0 4 0] 

Mb i 1 1 




(ID 



[0 0 4 1 ] 
[0 0 4 2] 

IBsS (12) -e^£*L&, 

[0 0 4 3] 
lit 1 2 ] 




(12) 



[0 0 4 5] 

htztbK, TfB5£ (1 3) -T?^£*l&> 
[0 0 4 6] 



ffiIE# 2004-3102017 
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^-y: 6/ 



X 



SiR 1 R 2 




(13) 



[0 0 4 7] 
[0 0 4 8] 

IB^: (14) -e^tt^ 

[0 0 4 9] 

[<b l 4 ] 




(14) 



[0 0 5 0] 
[0 0 5 1] 

ffi5£ (15) -c^£tL& % 

[0 0 5 2] 




(15) 



[0 0 5 3] 
[0 0 5 4] 

ffifE# 2004-3102017 
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Ztztbiz, (1 6) t?^$a^ N 

[0 0 5 51 
lit I 6] 



SiR 1 R 2 X 




[0 0 5 6] 
[0 0 5 7] 

ia^: (17) 

[0 0 5 8] 

Mfci 7] 




(17) 



[0 0 5 9] 
[0 0 6 0] 

15^; (18) x~mztiz, 

[0 0 6 1] 

Hti 8] 




(18) 



[0 0 6 2] 
[0 0 6 3] 



miE# 2004-3102017 
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8/ 



±150^ (1) &v*L (18) ©mLj^fcSS*W>#ifrlfcfcov»TM\ JslTOSi 19 

^)o 

[0 0 6 4] 

Ar'li, 7'J-^>i, mr^vxi, t'Ja'r'J-kVl, ft^'J^TU- 
[0 0 6 5] 

Ar 3 {i. TV-)Vm (aryl-) , flT'J-^ ltiS©* U rfTV - l^Hk HB<3 

y =f 7 y - v i i ffi^g^is«m*. Hffio * u =nft*st* 

[0 0 6 6] 

7'J-^***>i, 7'J-^7JV+;H, T U -^7^3#'>i 

> T'J-^^^f/l'f^, 7'J-^7H^S, 7i;-;v7;v^f-;vi, 7V;Vi ( 
allyl-) , 7^;S, fj|7?/i, y'J^i, Hy'JJH> v';;v*^>^ 
y;v*^->*> 7'J-;vxjV7i-;vt^yi, 7;^;vx;v7*-;v*^yi, lflfio 

[0 0 6 7] 

R 3 tdu 7k*M?s t;v^;v*. T^^r;vf-^^ 7'J-^i, 7U -/wf-sj-*, 7'J 

7V;H, t Kn^V7>*^*, t Fn^fy^f fit KnJfy>f 
->y;vft, tttfe^y^afe> *?>;=.;v^ tllfex^v— ^ny^fc^^^A, 

[0 0 6 8] 

R 4 , R 5 ti, TfcfSJI^ 7;V*;V*, 7^3^fi/S, 7** /I'*-**, 7'J- 

7V-^t^yis 7 i ;-;vfti, 7 , J-^7.;v+^ 7y-;v7;v^^v* 
, 7 D -;V7^*^fi^ 7'J-;v7;v^--^ 7V-^7^^-^, 7'JJH, 

7 ? tji7 5/1^ v y fim-> y /m^ ->y ;v**->*. ttvv ;i/^-^r-> 

[0 0 6 9] 

R<\ R'ttSdfcfc. TK^JIT-. 7;V4r;V»x 7'J-^3fe, Hffi<&tt*3it3fe. 7JV3*y 
*> 7'J-W + yi, 7'J-;v7;^;vi, 7V-;V7JV3^y^ 7'J-;V7^- 

coif 7 y -;V*=£r^1"o 
[0 0 7 0] 

R 8 , R 9 ii®3:^, tK^H?-, 7;v^r;v*> 7^3*->a6, 7;v*;i'-f-*&, 7'J-;v 
tH7y-^i> 7y-;v7;v*;vi, 7y-;v7;v^-;vs, 7y-^7^-;v 
& 7'JJH, yU^S, ffty'JJVl, 7 l-ffi««*iMfe«:^-r^ * 

aWiR 8 . R 9 (isiv^c2^<7)tf7y-;v*^^-ro 
[0 0 7 1] 

lt±, Oifdil^ft^^o n. mii^ S&filte* 0~4OtT^S o o f±, 0~2O 
^iT'*>^o fcrtfU 5* (4) *J:0^C (8) nf±0~5^ffi-t?«b^)o 
[0 0 7 2] 

xti, ;4c3lll^\ ^ur^m^, 7*3**>ak 7;v^;v^^-^ 7'J-^t#yi> 
*~>^ g&~>y ;v^-^->^> 7y-;v^^7t-^t^yi, 7;V^rJV^.JW7 *— 

tf!SE# 2 004-3102017 
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9/ 



[0 0 7 3] 
[0 0 7 4] 

mi 9] 





[0 0 7 5] 
[0 0 7 6] 
[0 0 7 7] 

«*4**£'t r ffrfr»*: LTt±, 5,5,10,10-r h 7^f;W5,10-yv7-5,10-yt K 
n^f >tV [2,1-aH >r>Tb\ ^tfcfciR 1 K^-T^-J&^&K J: 

[0 0 7 8] 

[0 0 7 9] 
[0 0 8 0] 

[0 0 8 1] 
[0 0 8 2] 

ffiSE# 2004-3102017 
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^-v : 10/ 



[0 0 8 3] 

Tieo^: (5) , 5*: (7) t^sfL*#^A«fWflco^j«ifetov>f*tL^*Lja 

[0 0 8 4] 
[<fc2 0] 




1)base 



2) R 1 R 2 SiXY 



SiR 1 R 2 X 




XR 2 R 1 Si 



(5) 




(10) 
Z = Br, I 



1)base 



2)R 1 R 2 SiXY 



Ar 3 H= 



XR 2 R 1 Si (R 5 ) 
(7) 




[0 0 8 5] 

5£ (9) . 5£ do) t-r**L^*t^sft*#is*i-t-ov^-c % -etL-rtL, 
^§tLS*«^-f*i*ai-eMiE-r*i fcKi *k (5) > 5$ (7) -c^$tL&#^+ 

[0 0 8 6] 

tOlR* /Bv»a^«&Wfi3£fc LTtt, n-BuLi. s-BuLU t-BuLi& 

o^r^v^^^^AWH, &£v*teT;v^;vM£&f£lg#W8"e£ ; 2>o t-Bu 

[0 0 8 7] 

Sfc, ^•a^-T*^R 1 R 2 S i XYWt, X. Ytt, aSfctw, t[c*M^ 

viBi^s t;v3^->^ t^***-**, rv-^t^y^ ru-^fts, ->v;v^ 
„ t;>^;v^;v7*-;v^^t'>^ x*>-;i^> tfcJiSJ&x* >-;v*£7Jn1- 0 

[0 0 8 8] 

5* (5) . * (7) fc*5i/*T, XhLTte, ritaflKiP* fcii7;v3^yi^!|}:tl-e 

xtLx<D&mm=F**rt&4k&m<n&mKiu *«^>f*twiR 1 R 2 s ixy^ 

LT, R 1 R 2 SiH 2 . R J R 2 S i HC 1 &fc*rtM£ffl-e£3o 
[0 0 8 9] 

Xfc LTtf>7>l'3*S'**^1"*tt^W^JSfcttN tit^litlR'^S iXYfc 
U, R'R 2 Si (OR) 2 i^liR 1 R 2 SiCl (NR 2 ) «til> 0 tfWi: 
R 1 R 2 S iCl (NR 2 ) £-M.KJ&Zitt:&, #**fi:, t©i«M7>ti 

tB|E4# 2004-3102017 



#M 2004-224771 



^-v : 11/ 



[0 0 9 01 
Hfc2 1] 

SiR 1 R 2 X ( R 4) n 
\\ / <x /=l=\ 1) reductant 




(5) 



2) electrophile 




(R 4 )n R 3 r2 R\ (R 4 )n 
(1) 



SiR 1 R 2 X 



-Ar 



1) reductant 

2) electrophile 




.Si- 

R1 R2 (R% R3 
(3) 



XR 2 R 1 Si (R 5 ) Q 

(7) 
[0 0 9 11 

5) , ^ (7) x-m2ti&&ik&w*&mMKMtztirtifcm2*tz> n t\z x 9, ot- 

^S^J(electrophile)-eM^-r^.i 0, 5£ (l) , 5$ (3) -C^*tL4Stfl:^jat 

arc * & , ^mMi'&z &mm8m * &&GMtfm tj z htiz> 0 

[0 0 9 2] 

Z<Dm, (reductant) fcUli, 'Jf^A, 'Jf >>At7^V-K, 'Jf 

*Afcf7^-y h\ U f 7A (4,4'-> ? -tert-y^;Hf KK 'Jf 7A[8-(N,N-y 

^^75y)f7^l/-K], yf-tfA/jfrffcT^-T, thV7A, tf'J7At7 
* v - ffij^Atf7x-'J h\ h U 7 A (4, 4' - v^-tert-^f-^ If 7 j. — y K) x 
t > 'J 7 A [8- (N, N- f ;v 7 5 / ) 1 7 ^ 1/ - K] , ^ h V tf A/ftffe7 >^-7> * y 
^A, *'J7A^*777^ F^Mx^o 
[0 0 9 31 

RiDCiv^il^utit THF©1i v'^^;v^-x;v j ^v ? ^^;v^--r;v, 1.2- 

ffiKli, -2 0K*<b + 3 OET-^f^ d So 
[0 0 9 41 

H 2 CH 2 I, l2> Br 2 , ICU NIS, NBS, B r CH2CH2B r> BrChC 
CChBr, tfc&B r F2CCF2B r ^O**^ t£^n$*>fl#!U fc&VMiMesS 
nCK BusSnCl, PhsSnCl, RsSiCU R2S i (OR)C K RSi(0 
R) 2 CL Si(OR)sCK R 2 SiF 2 ^ R S i Fs> B(OR) 3 . (iPrO)B(-OC 
Me 2 CMe 2 0-h C 1 B(NR 2 ) 2 , MgCh^ MgBrz, Mgl 2 , ZnCl 2 > Z n 
Br 2 , Z n 1 2 . ifcliZnCh (tmen) & Wfrm^Q* * Mfc^J & fcU 
Wb*U> ({HL, Rti, 7>^^i/:li7';-;H) o 7 y HT V -frft if© 

ffifE# 2004-3102017 
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[0 0 9 5] 

TSBO#KJCSS:»w^-r J: a I:, ttz, * (2' ) *5>5fc (11)^^(4') tf><b5*; 
(12) gft (14) jfcfcg*; (15) ^ (1 7) (18) — O-ttt-T^OgE 

BF 3 -OEt 2 , BAr 3 , AlCls, A 1 B r 3 > EtAlClz, EtaAlC 
1 %£<DM1R(0n"( XWt (Lewis Acid) »4dfcTMfi-5o 
[0 0 9 6] 
Ht2 2] 




[0 0 9 7] 
[ft 2 3] 




[0 0 9 8] 



tBSE# 2004-3102017 



0 0 4 -2 2 4 7 7 1 



13/ 



Ut2 4] 



^ 1 2 

SiR 1 R 2 




1 ) reductant 

2) R 6 R 7 C=0 




(15) 

[0 0 9 9] 



ffiiE# 2004-3102017 
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: 14/ 



Mb 2 5] 



SiR 1 R 2 Y 




(16) 

1 ) reductant 

2) R 6 R 7 C=0 




(18) 

10 1 0 0] 

[0101] 

l ) 

[0 10 2] 
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^-v: 15/ 



Ht 2 6 ] 

Br 




VHa(E=H,R=Me) 
Vttb(E=Me,R=Me) 
Vttc(E=SiMe 2 H,R=Me) 
V!Id(E=BPin,R=Me) 

[0 10 3] 

^^W#-e*>*l,4-Bis[(2-dimethylsilylphenyl)ethynyl]benzene (II) 
w ^ l:ov > t ^ ^<7)JifB^^-A 1 4r#JKll,fctf t e>Jen r fcz5Lfco $1% 1,4-Bis[ 
(2-bromophenyl)ethynyl]benzene (I) (7.01 g. 16. 07 mmol) OT H F»*(150 mL) K 
tert-7?-)l'V J 1-V&V>'<>9 ^#*(1.44 M, 46.0 mL, 66. 24 mmol) £ - 7 8 "CT^iffiT L 
?-o 7 8TC»Cfitofc* tmWLMk, chlorodimethylsilane (7.4 mL, 

66.63 mmol)& V'J J^TttDiU *9>o < «9 k»4tWL4#?> 2 2B#TO#L£ 0 
[0 10 41 

L ^ •>'J*^A'*?A^n7b^?7'f - (M§H?§Shexane/ethy 1 acetate, 100/1, 
R £ = 0?38) C i: J: . BttflS-MbT? (II) (6.06 g, 15 

HiiE# 2004-3102017 
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^-v I 16/ 



.35 mmol))^JR^96%T'#^o 
[0 10 5] 

^Jft + WJ# (II) O*ttl±J0LToai9-C*ofco *H NMR (CDCh) : 50.48 (d, J 
= 3.9 Hz, 12H), 4.65 (m, J = 2.7 Hz, 2H)', 7.37 (m, 4H), 7.54 (s, 4H), 7.58 (m, 4 
H). 13 C NMR (CDCh): a -3.87, 91.88, 92.12, 123.24, 127.76, 128.48, 129. 
23, 131.32, 131.93, 134.74, 140.19. 

fciifcli, JJITK *;fte*L^4H&«*#^&#OBfrf§;^**o i 1) n-BuL 
i or t - B u L i , 2) HM e 2 S i C 1 1) L i N a p h, THF, 1 

S (rt) 2) electrophile or NH<C 1 £^1" 0 J tfrb<D&V$m±, JBlTO# 

10 10 6] 

(H»J 2 ) 
[0 10 7] 



ffiiE#2 004-3102017 
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lit 2 7 ] 

Br 




HR 2 Si 

17 



ii 



R R 




(R=Me) 



[0 10 8] 

'f&^^4 J F^#'e^)^l,4-Bis(phenylethynyl)-2,5-bis(dimethylsilyl)benzene 
(IV) <&£-Jftftfcov»T-h|B.**-A 2 Sr#JKL*5&«e>JaT^Lfco £1% 2,5-Bis(p 
henylethynyl)-l,4-dibromobenzene (III) (1.00 g, 2.29 mmol) <D T H F (20 mL) 
Ktert-7^;vy ^^A<D^>^ >»t£(1.45 M, 6.4 mL. 9. 28 mmol) ^-7 8 'C'CfKT L 
fco 1B#F^> IS* - 7 8 tKftofcJ jajfLfcft, chlorodimethylsilane (7.4 mL, 
66.63 HB0l)*5/y ^TftliL, tlfilTML^?) 8R$IIHft&L& a 

[0 10 9] 

S*ilLitf> v V iJ 7)l> *7A^07f^77^- (SM«hexane/ethyl acetate, 
100/1, Rf = 0.50) S ifcfc J: »K IWft^tT**^ W# (IV) (0. 

75 g, 1.90 mmol) £i»83% 
[0 110] 

tBSE#2 004-3102017 
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: 18/ 



-&-jS*IBM* (IV) O^tttimT^ii <9 t?*>o^ 0 *H NMR (CDCls): 5 0.48 (d, J 
= 3.6 Hz, 1ZH), 4.63 (m, J = 3.6 Hz, 2H), 7.37 (m, 6H), 7.55(m, 4H), 7.73(s, 2H) 

mmm 3 ) 
[0111] 

[<b2 8] 



Br 




HR 2 Si 

VI 



ii 

V 



R R 




(R=Me) 

[0 1 12] 

$cV*T^ $ ^^#0^^4 :, ffi# : "^*'2)l,4-Bis(2-dimethylsiiylphenyl)-l,3-butadiyne 
(VI) <&<£jSi£Cov»T;_tiB.**-A 3 SrS^RSLft^^ttWt" &° i"f> l,4-Bis(2-bro 
mophenyl)-l,3-butadiyne (7.00 g, 19.44 mmol) <7)^-^;vM(l95 mL) Kn-T^V V 
f^Atf)Ai|ft>iS(1.6M, 26.0 mL, 41.6 mmol) & - 7 8 ^"CnST Ltz Q 1. 5 
. R LfcflL chlorodimethylsilane (5.5 mL, 49.57 mmol) 5 £r-> , J >y-Cim 

t5/'JiW5A^07^?7-f- (STOJ&hexane, Rf = 0. 53) X^mmM't h CI 

ffifE# 2004-3102017 
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tlZX*), 5.50 g (17.26 mol)OBfiMb^«TC*a^jS*N!# (VI) «:JR^89«T?^j»fe 
[0 113] 

^JStlBflt (VI) ^tTO©10t*cfco 1 H NMR (CDCb): 50.45 (d, J 
=3.9 Hz, 12H), 4.56 (m, J = 3.6 Hz, 2H), 7.35 (m, 4H), 7.56 (m, 4H). 

JJlTi:> l,4-Bis(l,l-dimethyl-lH-l-silainden-2-yl)benzene (Vila) ©^jflftfcKlo 
^Tffff2^^r-A 1 tllL^i^W^o £T> V^A(28mg, 4. 03 nmol) t ± 7 
P * V > (519 mg, 4.05 mmol) <Z)^4&* T H F + (4.5mL), SSf4H^S#U 'Jf 
^At7^l/-K«lIUo i^C^it^f (II) (396 mg, 1.00 mmol) O 

[0 114] 

(VII a ) (205 mg, 0. 52 mmol) 5 2 %t?#fc Q 

[0 115] 

BflMfcfrtt (Vila) <D«fttttJUJLT03i»)T?*o^:o *H NMR (CDCb): 8 0.50 (s 
, 12H), 7.22 (m, 2H), 7.33 (m, 4H), 7.52 (s, 4H), 7.56 (m, 4H) . 13 C NMR (CDC Is) 
: 8 -3.06, 124.34, 126.64, 126.95, 130.08, 131.73, 137.94, 138.34, 140.82 
, 144.91, 148.99. 

mmm 5 ) 

^.K, l,4-Bis(l,l,3-trimethyl-lH-l-silainden-2-yl)benzene (Vllb) 06>j£&£ 
ov>T±iB*3r-A 1 Z^mLte&bMtiMir&o 'Jf ^A(9 mg, 1. 30 mmol) t ± 7 \s 9 
1/ > (166 mg, 1.30 mmol) T H F "t> (2 mL)> M"C 4 H#F^» U V^7^i~ 
7^V-K»IlLf;o i^SFtft^^ + Wflc (II) (105 mg, 0.26 mmol)<£>T H F 
»*(i BL)*Sa-clniLfco 5$5-W«#L;fcfc. 7 8CWU 

[0 116] 

*»W^#*^IMSSIUi«*ta:*tK*t^**Sfl9ft'fr« (VII b) (93 mg, 0.22 mmol) 
&W83%-C#fc 0 
[0 117] 

BAMfrfr* (VII b) WTOi^IK^o^o *H NMR (CDCh): <5 0.38 (s 
, 12H), 2.21 (s, 6H), 7.18 (s, 4H), 7-26 (m, 2H), 7.42 (m, 4H), 7.57 (d, J = 7. 2 
Hz, 2H). 

mmm 6 ) 

^V*T> 1,4-Bis(l, l-dimethyl-3-dimethylsilyl-lH-l-silainden-2-yl)benzene (VII 
c) <?>£jfcft£ov>TKriB;**-A 1 *mmL%tfb®.Wir2> 0 
[0 118] 

IJfcOlfiSM (VII b) ©-frjai:ra«l»c»ft*ffvs ti^itLTv^f^W 

m*&&mmm-c*>&mMt&m (viic) 

[0 119] 

Etoit&Vs (VII c) OWttttJSLTOS>)T**o/io *H NMR (CDCh): 5 0.21 
(d, J = 3.6 Hz, 12H), 0.35 (s, 12H), 4.38 (m, J = 4.0 Hz, 2H), 7.06 (s, 4H), 7.2 
3 (t, J = 7.2 Hz, 2H), 7.39 (t, J = 7.6 Hz, 2H), 7.60 (t, 4H). 13 C NMR (CDCh) : 

ttiSEJff 2004-3102017 
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5-4.23, -2.63, 124.98, 126.01, 126.73, 129.90, 131.82, 138.28, 140.62 
, 152.61, 153.80, 163.93. 

mTt-> 1, 4-Bis[l, l-dimethyl-3-(4,4, 5, 5-tetramethyl-l, 3, 2-dioxaborolanyl)-lH-l 
-silainden-2-yl]benzene (Vlld) c^^Kov^T MIB**- A 1 £#HB L&^Ifc 

[0120] _ 

Hfr^B^b^-ti (viib) (D&fctmm-mft*^^ im=FMh\,xv*i-)vmm 

co-ftfc)*} tCl-isopropoxy-4, 4, 5, 5-tetramethyl-l, 3, 2-dioxaborolane£ffl CI £fc£ <9 

„ jRf 43»-e$H^ s *MIM-e* i Kij^t (vii d) zntio 

[0 12 1] 

BfiMb^-t/ (Vlld) <Dmmi&>T<Dmt)-e$>^tZo 1 E NMR (CDCh): S 0.36 (s 
12H), 1.30 (s, 24H), 7.18 (t, J = 7.2 Hz, 2H), 7.26 (s, 4H), 7.34 (t, J = 7.2 

Hz, 2H), 7.47 (d, J = 7.2 Hz, 2H) , 7.52 (d, J = 6.8 Hz, 2H). 13 C NMR(CDC1 3 ): 8 
-3.86, 24.95, 83.93, 124.72, 126.16, 127.10, 130.00, 131.67, 138.20, 140.09 

, 151.58, 158.89. 29 Si NMR (CDCls): S 5.20 

mmms) 

%.I,Z, 1, 1, 5, 5-Tetramethyl-2, 6-diphenyl-l, 5-dihydro-l, 5-disila-s-indacene (VII 
I) O-^^^^ov^TtrlB^^r- A 2 &#RSL£# r 'blftlK1"£o 
[0 12 2] 

U f" 7 A (15. 2 mg, 2.19 mmol) £: ^7 V* P>-(280.2 mg, 2. 19 mmol)0?l£-^£ T H 
F* (2 mL), ^STMBtP^^L, V * 7 A 7 * V- K#»*P* t *:„ £<D»iftfc 
(IV) (200.0 mg, 0.51 mmol)OTHFi#i£(1.5 mL) * ^Zm-CtP x. o 
[0 12 3] 

(SMMhexane/ethyl acetate, 100/1, Rf = 0. 20) T^ttHR't & - t £ i 0 > 

\zfc&&mmm * ^*r*wm-c** a (viid (177. 7 mg, 0. 45 mmoi) *jr 

^90%^T#^ o 
[0 12 4] 

ifiMfc#«J (VIII) <Z)«»ttttJslTOji , J"C*ofeo *H NMR (CDCh): 5 0.51 (s, 

12H), 7.26 (m, 2H), 7.38 (t, J = 7.6 Hz, 4H), 7.52 (m, 6H), 7.60 (s, 2H) . 

mmm 9 > _ 

l.l.lM'-Tetramethyl-bidH-l-silainden^-yl) (IX) <D&mmzo^Xm 
[0 12 5] 

iJ^7A(12mg, 1.73 mmol)i:^7 \s* V>(222 mg, 1. 73 mmol) T H F * 

(2.5 mL). gi&-?4H#H«l#U 'Jf9At7^l/-K»a*iSU. iO»**rKfJ£ 
©'S'JiR^ISHfc (VI) (130 mg, 0.41 mmol) <9T HFiMQ mL) *Mi&XlNz.tz 0 5£-|M 

WLtzik, tztz% izmn&ik 7 > ~ * a in *. «, 

[0 12 6] 

^n7l>777^- (S Hftffihexane, Rf = 0. 24) XfrMmm-T * £ J: >K *§&W 
K&Z0>mfcm£7t&miWMftX$>ZEmk&® (IX) (45 mg, 0. 14 mmol) 4rJR^34 

[0 12 7] 

BflMfrft* (IX) O^tiJSLTOa^-C^o^o H NMR (CDCh): S 0.47 (s, 12 
H), 7.12 (s, 2H), 7.25 (m, 6H), 7.52 (d, J = 6.9 Hz, 2H). 

ffi|E# 2004-3102017 
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v^T. (IX) , (Vila) . (VIII) t±, -e-tL-TtL. 3 6 4 nm. 3 7 5 n m, 

3 9 8 nmK®;J|X;fe*:&^U i fc. 4 17nm, 4 3 7 n m. 445 nrnK^ttl^fl^ 
jfcfc^Lfco J Z<D$ki!bm : ?W¥l±m&fcO. 4 9 (anthracene) . 0. 8 6 (9, 10-diphe 
nyl anthracene) ^ 0. 7 3 (perylene) v> ? -fftT^ o fco _tl5<£>/^o £ ifti, 

[0 12 8] 

(HWJ 1 0 ) 

JfcKU JfiJLT^^-r^^-A 4 «-fflV^T, aWfU-ft-W (Vile) <D<£j&m*. 

[0 12 9] 
Ut2 9] 



H 

SiR 2 




R 2 Si 

H 

n 




VEe (R=Me,R'=Ph) 84% 
VEf (R=Hexyl,R'=Ph) 80% 



R' R' 




R' R' 



Xe (R=Me,R'=Ph) 96% 
Xf (R=Hexyl,R'=Ph) 89% 
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[0 13 0] 

£1\ 'J A (22. 7 mg, 3.26 mmol) t + 7 \s 9 V > (0.417 g, 3.26 mmol) O^S^^^r 
THF4 1 (2.5 mLK tiai?4IIBj|j$U U f^«5r ^ V- K#«*P«Lfco CO» 

ifc£*tU ±B«^©ifil/4 j e>l'*©'ffrfrW (II) (0.300 g, 0.76 mmol)OTH F»tK( 
2 mL)*^ffl-Cinx.fco 5 0-MJIi*Lfcffc, ^'/7j; > (0.595 g, 3.26 mmol 

[0 13 1] 

T^*L/^o #£>tifc*i'£t>£>' 1 ,> *W5A?nv f^77^ - (hexane/AcOEt 10/1 
, Rf = 0. 10) X «3 C t J: «? > 1 »<k'&» (Vile) 0.487 g (0. 64 mmol) £ 

L-CiR*84%-C»^o 
[0 13 2] 

»e>*Lfci«rffrfr« (viie) o#tJM^mT^^-r 0 m p . 295-297^:. x h nmr (270 m 

Hz, CDCh). d 0.28 (s, 12H), 2.99 (s, 2H). 6.53 (s, 4H), 6.90-7.12 (m, 6H), 7.1 
9-7.23 (m, 12H), 7.32-7.36 (m, 8H), 7.52 (d. J =6.9 Hz, 2H). 13 C NMR (67. 8 MHz, 
CDCh): d -4.53, 83.14, 125.63, 126.05, 127.38, 127.56, 127.99, 128.28, 129.09 
, 131.21, 137.48, 138.45, 145.68, 147.48, 149.62, 153.49. Elemental Anal. Cal. f 
or C52H46O2S12, C, 82.28; H, 6.11; Found; C, 82.10, H, 6.23. 

mmm 1 1 ) 

4to (VHf, Vlllb. VIIIc. VHId. XIII, XVI) O^W«r, y*-;V#:<Z>^j£0>flil<^fl! 
[0 13 3] 
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Hfc3 0] 



H 



R 2 Si 




SiR 2 




H 



N 




Mb (R=Me,R'=Ph) 85% 
Vmc(R=Hexyl,R'=Ph) 81% 

V!d(R=Me,R\R'= — ^\ )71% 




R' R' 




R' R' 



XIb(R=Me,R'=Ph) 75% 
XIc(R=Hexyl,R'=Ph) 72% 



XId(R=Me,R',R'= 




Cjri >w % 



[0 13 4] 
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Mb 3 i] 

H 




XF 92% 

[0 13 5] 
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[ft 3 2] 



SiHex 2 H 




[0136] 

J2TF, #@Ktfk#» (VHf, VHIb, VIIIc. VHId. XIII. XVI) l±, Ji&OgfiMt<£® 

(viie) <D^j&tm%ft<v^&''£ y) tfi-^ti^mLtzo %fLb<D&m®M*vxr\z.-&-to 

[0 13 7] 

BMt'kmvm: W80 %, 1 H NMR (270MHz, CDCh): S 0.71-0.88 (m, 

20H), 1.20-1.40 (m, 32H), 2.98 (s, 2H), 6.57 (s, 4H) , 6.85 (d, J = 8. 1 Hz, 2H), 
6 97 (t, J = 7.6 Hz, 2H), 7.07 (t, J = 7.0 Hz. 2H), 7.20-7.23 (m, 12H), 7.35-7. 
38 (m, 8H), 7.49 (d, J = 6.8 Hz, 2H); 13 C NMR (67.8Mhz, CeDe): § 12.61, 15.13, 
23.75, 24.89, 32.56, 34.25, 84.45, 126.59. 127.30, 128.46, 128.77. 129.12. 129. 
54, 130.09, 132.63, 137.93, 139.56, 146.80, 147.38, 151.81, 156.68. 

BfiMt^VIIItr W85 %, a-feS^. *H NMR (270 MHz, CDC 13). $ 0.03 (s, 12 
H), 3.02 (s, 2H), 6.71 (d, J =6.9 Hz, 4H), 6.94 (s, 2H), 6.96-7.06 (m, 6H), 7.20 
-7 24 (m 10H), 7.33-7.36 (m, 10H). 13 C NMR (67.8 MHz, CDCh). 8 -4.98, 83.23, 
125.02, 126.17, 127.23, 127.79, 128.15, 128.31, 129.81, 139.49, 140.98, 145.97, 
146.80, 147.50, 153.84. 

miE# 2004-3102017 
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BflSrffrfMbVIIIc: JR^81%, ft'&H'fc. *H NMR (400 MHz, C6D6) : 8 0.70-0.85 (m, 
8H), 0.91 (t, J = 7.08), 1.20-1.28 (m, 32H), 3.14 (s, 2H), 6.81 (t, J = 7.08, 2 
H), 6.92-7.13 (m, 20H), 7.53 (s, 2H), 7.63 (d. J = 7.32, 8H) . 13 C NMR (67.8 MHz 
, CeDe). 8 12.20, 15.01, 23.58, 24.68, 32.51, 33.98, 84.60, 126.26, 127.25, 128 
.73, 129.30, 129.56, 132.18, 139.13, 143.02, 147.03, 147.74, 148.65, 157.13. Ele 
mental Anal. Cal. for C72H860 2 Si 2 , C, 83.18; H, 8.34; Found; C, 83.31, H, 8.30. 

BAMfrfrfcYIIId: W&71%, StfeBtt. *H NMR (270 MHz, CD2CI2). 8 -0.13 (s, 12 
H), 6.23 (s, 2H), 7.18-7.24 (m, 10H), 7.30-7.40(m, 12H), 7.72 (d, J = 7.6 Hz, 4H 
). 13 C NMR (100.4 MHz, CD2CI2) 8 -5.73, 86.54, 120.31, 123.93, 125.41, 125.8 
6, 126.69, 128.36, 128.47, 129.33, 140.13, 140.27, 141.98, 144.39, 148.12, 148.3 
6, 148.89. HRMS(EI): 754.2749 (M + ), Cal. For C 5 2H4 2 0 2 Si2 + : 754.2723. 

BM^MII: J»43%. *H NMR (400 MHz, CeDe) 0.81 (t, J = 6.8 Hz, 8H), 0.8 
8 (t, J = 6.8 Hz, 12H), 1.02 (t, J = 8.0 Hz, 8H), 1.13-1.26 (m, 38H), 1.40-1.50 
(m, 4H), 1.55-1.67 (m, 4H), 1.82 (br, 4H), 6.91 (t, J = 8.0 Hz, 2H), 6.95 (t, J 
= 7.2 Hz, 2H), 7.02-7.15 (m, 16H), 7.20 (d, J = 8.0 Hz, 2H), 7.25 (d, J = 8.0 Hz 
, 2H), 7.50 (d, J = 6.8 Hz, 2H), 7.70 (d, J = 7.6 Hz, 8H). 13 C NMR (67.8 MHz, Ce 
De); 8 12.58, 14.89, 14.96, 23.60, 24.84, 25.13, 31.00, 32.52, 32.80, 34.16, 37 
.92, 41.54, 55.78, 84.86, 120.90, 121.71, 126.21, 126.60, 128.84, 129.68, 130.17 
, 132.71, 137.94, 139.65, 141.74, 147.20, 151.82, 152.18, 157.74. 

mmm 1 2 ) 

[0 13 8] 

£-f, ffc-g-t/VIIe (0.248 g, 0.330 mmol) OCH2CI2 (35 mUiM^BFa ■ 0Et2 (90 mL) 

mu &btitz^mm*m\i'ki&7k'emfrLtzik, i^Mgso^^u %mt, mn* 

MJET^*L£o %b*itzW,&ty*^**yy^Z. !9ifci#-L7^ itJET^i" & - t \z X 
*K 0.226 g (0.313 wmol)<DBMlk&mie*M&mfat LtWW^o 
[0 13 9] 

nbtitzBmk&mie<D&!Vd^Z7Ji1r 0 1 H NMR (270 MHz, CDCh): 8 0.38 
(s, 12H), 6.98-7.06 (m, 8H), 7.14-7.24 (m, 12H), 7.30-7.35 (m, 8H), 7.44 (m, 2H 
). 13 CNMR (67.8 MHz, CDCh) : 8 -3.83, 66.65, 118.13, 123.27, 125.94, 126.57, 
128.10, 129.11, 129.20, 131.10, 142.05, 142.37, 142.42, 144.55, 145.72, 157.18, 
170. 25. 

mmm 1 2 ) 

i6Mfc£*f> Xlb, XIc. Xld, XIV. XVII ±i&<0 @ m4t'&%dle<D&J& t WlWt 
[0 14 0] 

gfiMb^Xf: W89%, n&Mfa. *H NMR (400 MHz, CDC13) : 8 0.77-0.80(m, 12 
H), 0.90-0.95 (m, 8H), 1.10-1.20 (m, 24H), 1.27-1.34 (m, 8H), 7.06 (m, 8H), 7.18 
-7.24 (m, 10H), 7.30-7.35 (m, 10H), 7.45 (m, 2H). 

BSMb^XIb: »75%, Mp. 202-204^. *H NMR (400 MHz, CDCh): 8 

0.34 (s, 12H), 7.06-7.10 (m, 2H), 7.16-7.25 (m, 16H), 7.30-7.33 (m, 12H). 13 C N 
MR (100.4 MHz, CDCh): -4.28, 67.20, 121.86, 124.39, 125.58, 126.68, 127.08, 127 
.11, 128.07, 128.97, 142.41, 142.53, 143.75, 144.89, 157.49, 171.10. 

BfiMfc£*Ic: W.m72%, *H NMR (400 MHz, CDCh): 8 0.76-0.90 (m, 

20H), 1.08-1.30 (m, 32H), 7.07 (t, J = 7.8 Hz, 2H), 7.16-7.24 (m, 16H), 7.26-7.3 
5 (m, 12H). 13 C NMR (100.4 MHz, CDCh): 11.71, 14.02, 22.49, 24.07, 31.33, 32.84 
, 67.07, 122.08, 124.24, 125.40, 126.58, 127.10, 127.92, 127.98, 128.94, 142.34, 

ttiiE# 2004-3102017 
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143.81, 144.22, 157.59, 171.94. Elemental Anal. Cal. for C 7 2H82Si2, C, 86.17; H 
, 8.24; Found; C, 85.89, H, 8.19. 

B8rffrfr4MId: W&77%, StfeB#. *H NMR (400 MHz, CDCls): 5 0.21 (s, 12H), 
6.08 (s, 2H), 6.61 (d, J = 7.6 Hz, 2H), 0.76 (d, J = 7.2 Hz, 4H), 6.92 (t, J = 
7. 6 . Hz, 2H), 7.06 (t, J = 7.6 Hz, 4H), 7.21 (t, J = 7.6 Hz, 2H), 7.34-7.38 (m, 6 
H), 7.89 (d, J = 7.2 Hz, 4H) . 

SfiMk^XIV: JR3S92K, *H NMR (270 MHz, CDCh): 8 0.74-0.82 (m, 

18H), 1.04-1.28 (m, 36H), 1.38-1.44 (m, 8H), 1.97 (m, 4H), 7.0-7.1 (m, 6H), 7.17 
-7.34 (m, 22H), 7.43-7.48 (m, 4H). 

BSMk^XVII: ItfeH-fc. : H NMR (270 MHz, CDCh): $ 0.70-0.75 (m, 32H), 0.8 
9-0.95 (m, 8H), 1.00-1.21 (m, 48H), 1.32-1.37 (m, 8H), 1.92-1.98 (m, 8H), 7.18-7 
.28 (m, 22H), 7.32-7.36 (m, 8H), 7.53 (d, J = 6.5 Hz, 2H), 7.61 (s, 2H). 

$tz, miK, m&v&Bmk&me, xibt. itm.<Dtz&<Di£mk&mcomi>. tizmir 

MMIt> tfih <^M#tt£ m^tzfa&Z -en-PtL^-To 
[0 14 1] 

[0 14 2] 

[nil *&mK&&&m&^x&&mmtft-c*>&. &mmt&mi*. xibt. 
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[mi] 





(ire) Ajjsueiui aA^ejej 



fcHiE# 2004-3102017 



#11 2004-224771 



i/E 



TIE?)** -a 1 tc^-Ti o WS&lKfl- (I) 



Br 




Wa(E=H) 
Wb(E=Me) 
Vttc(E=SiMe 2 H) 
Vffd(E=BPin) 

fi^JIfiiC^y^MbL^ #«*>f*SftI8-C*fie'f-3£*: (i :D n-BuLi 
or t-BuLi, 2) HMeaSiCl) (II) JRv>1\ ±E-fr*«t»M#*. 

yr-^-^f mte*-$.^m-?m&-r&Zt (ii:l) LiNaph. THF, rt, 5 min; 2) 
electrophile or NH4CI) X *) # <b *L& &mmM * (VII a -VII d) • 
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m 0 a m s it m 

»»U#^- [503360115] 
1 • ^M^il 0 2 0 0 4^ 4 J! IS 



tBiE#^ tiiiE#2 0 0 4 - 3 1 0 2 0 1 7 



